Application records of pesticide formulations
The application records submitted by farmers, written in Japanese, were previously published on webpages of Agricultural Cooperatives. However, these websites no longer publish the application records. Therefore, we provide one example record here. Names of materials including pesticides were Japanese FY2007 Application record about paddy fields Name: Pore water in each sub-surface layer a) (2-4 cm) 1.9
Weight of soil (kg)
Surface soil 2500
Sub-surface soil in each layer a) (0.5-2 cm) 2500
Sub-surface soil in each layer a) (2-4 cm) 2900
Runoff rate of water (m 3 day -1 ) 14.7
Penetration rate (to >4 cm) of water (m 3 day -1 ) 7.9 a) Value of each 0.005-m-thick sub-surface layer.
Explanation of equation 4
Equation 4 was derived from empirical equations published in a report written in Japanese 2 . Here, we summarize the results and related data, mostly from that report but partly from another report 3 , below. The author investigated runoff percentages, measured with lysimeters, of 21 pesticides from a paddy. They found a significant relationship between runoff percentages and the water solubility of the pesticides (r = 0.872, n = 20; one pesticide, ethofenprox, was not used because its water solubility is unknown). Furthermore, he showed that the runoff percentages of pesticides measured with lysimeters and the runoff percentages from actual paddy fields to rivers, measured in the field, were also related significantly (r = 0.870, n = 8). These relationships are described by equations S1 and S2. Table S1 . From equations S1 and S2 we derived equation 4 as follows, by assuming that water solubility of pesticides expressed as ppm is equivalent to that expressed as mg L -1 .
Log 10 (Y R ) = -0.546 + 0.874 {0.531 + 0.327 Log 10 (X)} S3
Log 10 (Y R ) = -0.0819 + 0.286 Log 10 (X) S4 Because the aim of our research was to develop a model that would be applicable to many paddy herbicides and to validate the reliability of the model, it is important to use a dataset that has been used for actual decision-making.
Reference 4, "Noyaku Handobukku" (Agricultural Chemical Handbook), was compiled by the Japan Plant Protection Association, which collected the physico-chemical properties of pesticides from the pesticide manufacturers. This handbook is also used as a reliable data source for risk assessment under the Japanese Agricultural Chemicals
Regulation Law. Reference 6, Risk Assessment Reports of Pesticides, was published by the Food Safety Commission of Japan, which performs risk assessments and publishes an assessment report for all pesticides that affect human foods. These risk assessments are published in Japanese, but some include summaries in English (http://www.fsc.go.jp/english/evaluationreports/agrichemicalsl_e1.html). Reference 7, "Noyaku no Kankyotokusei to Dokuseidetashu" (Data on environmental properties and toxicities of pesticides) has been used as a reliable source for the Initial Environmental Risk Assessment of Chemicals, which was carried out by the Japanese Ministry of the Environment. This document is also in Japanese, but summaries of some results are available in English (https://www.env.go.jp/en/chemi/chemicals/profile_erac/index.html). We believe, therefore, that these data sources are considered reliable for use in Japanese decision-making. a) Basin areas were calculated from the basin segment area information included in the G-CIEMS model. 8 b) The Hanamuro River was sampled at an upstream (upper row) and a downstream (lower row) site. a) Determined by summing the number of herbicides detected in the samples collected at the site.
Supplemental tables and figure
b) The ratio of the total number of detected herbicides to the product of the number of samples and the total number of target herbicides (25). http://www.fsc.go.jp/senmon/nouyaku/index.html, (accessed 6 January 2011). 
